Coordinates  3.064:

Location

101.6159495 E
Commercial block
Jalan Tavior's

47500 Subang Jaya,
Selangor Darul Ehsan
Malaysia.

CoDA is a dedicated space located

at the ground floor of Taylor's
ity commercial b

ents to exhibit th

ally, there are multiple storeys
above the space. For the purpose of
this assignment, we shall assume
that CoDA is a single storey space
with a flat concrete roof of its own.

CODA FLOOR PLAN

31847 mm

c'

T.F\
] [1
18871 CoDA

15440
mm

L2

C N
2

Commercial Block

Scale 1:500

100° 21 Feb - Oct

21 Jan - Nav
110% 21 Dee solstice

SUN PATH

21STMARCH AND 23RD SEPTEMBER (EQUINOX)

The posilion of the sun is directly overhead the equator
12 00 PM

SECTION A - A

Direct sunlight exposure as the sun is almost
directly above CoDA. The conctete flat roof is
fully exposed to solar radiation, allowing heat to
be conducted into the interior

21ST JUNE (SUMMER SOLSTICE)

The Sun’s position is closer to the Northern hemisphere
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900 AM : SECTION B - B’

Partial sunlight exposure is experienced by
CoDA as it is shaded by the commaercial building
on its east

12 00 PM SECTION B - B
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The concrete flat roof and the north facade is
fully exposed fo solar rodiation, allowing heat to
be conducted into the interior

4 00 PM SECTIONC - C’
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Direct sunlight exposure is experienced by the
roof, the north and west fagade. The east
facade i fuly shaded
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TEMPERATURE & HUMIDITY
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Average maximum temperature: 30 degrees celcius
Average minimum temperature: 23 degrees celcius

ANNUALHUMIDITY OF SUBANG JAYA

alsIHKI
N
wl 7 % ST Ry

75

MONTH

TEMP(*C)
35

—— e -
30 -~ 1‘“"“-,,__‘: s "
e

254

OFTIMUM TEMPERATURE

=TIME
LYY T0AM  1TTAM  12FM M IFM IPM 4PM S5FrM

Interdor termp

Average interior temperature of CoDa: 31 °C
Average temperature of Subang Jaya: 30°C
Conclusion: Average inferior femperature of CoDA
is 1 °C higher than Subang Jaya, inidicating that
the space is slightly hotter and uncomfortable

HUMIDITY OF CODA
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Average relative humidity: 80%
On average. May is the most humid
On average, March is the least humid month

WINDROSE
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Average relafive humidity of CoDA’s interior: 64.9 %
Average relafive humidity of Subang Jaya: B0 %
Conclusion: Relative humidity of CoDA's interior is
15.1 % lower than Subang Jaya as a lower amount
of precipitation i experenced by Taylor's University
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The winds blowing from the South and East Northeast are
obstructed by the commercial buildings.

Prevailing wind directions on site are from the West and
Narth Northeast, in which the wind blowing from the West
has higher frequency.

Average wind velocity is 3km/year and highest wind
velocity is 15km/year

PSYCHOMETRICCHART

Indoor Dry Bulb Temperature : 27°C - 32°C
Relative Humidity : 65% - 72%

The data was plotted on 3rd of
May 2017. From the psychometric
chart, the indoor thermal building
envircnment was outside of the
thermal comfort zone. As such, at
least 15% of the relative humidity
and 7 °C of the dry bulb
temperature has to be
decreased fo achieve
human comfort level
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THERMALPERFORMANCEOF ROOFMATERIAL

Thermal Cenductivity | Thermal Resistance U- Value

el W/mK)) tm'c/W] [W/mek]
0.055
0.07 0.17 0.41
0.003 0.055 0.55
Concrete Slab 0.05 1.14 0.04
Concrete Floor 0.2 0.3 0.51
Inside Suface = 0.123

Total| 1.488| 0.592417052

The low thermal resistance of the concrete slab and floor allows the roof to
have a higher U-value.

EXISTING CONDITION

HEAT TRANSFER THROUGH CONCRETE ROOF
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The concrete flat roof of CoDA is one of the main sources of heat fransfer
within the space. The flat roof is fully exposed to the afterncen sclar radiation
throughout the year. As the surface of the roof is heated, heat is rodiated into
the interier environment

POOR VENTILATION

Back doors are censtantly lecked.
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' Hotairis ropped T

‘h‘lslde!he space \ ..‘,

Glass facades allow
light and heat to
enfer the space.

Front doer is

the enly functioning

epening for CaDA
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The humidity and temperature of
CoDA s relatively high due to its
airtightness and poor ventilation.
Due to the lack of proper

(.. openings, air movement is

only enter the space when affected and hot air is retained
the tront doors are opened. within the space
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Glass lacades are hotter as
they allow light and salar
radiation to enter the
interior spaces.

West lacade fully exposed
to salar radiation

North focade fully exposed
to solar radiation

At months of the equinoxes. the North and West facades which are not
shaded are fully exposed to solar radiation. The wall surfaces not only allow
heat to radiate into the interior, but will also conduct heat from the hotter
external environment into the cooler internal envirenment

CONCLUSION

In conclusion, CoDA's indoor thermal building environment falls outside of the
thermal comfort zone, as shown by the psychometric chart earlier. As such,
At least 15% of the relative humidity and 7 °C of the indoor dry bulb
temperature has fo be decreased to achieve human comiort level. As such,
passive design strategies must be implemented for the roof to reduce heat
gain by sclar radiation. Openings. such as windows, should be designed fo
face the prevalling wind directions te allow natural ventilation to occur within
the building, thus, reducing the relative humidity of the indoor environment
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